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s.i¨>¼x 77 ã!Ä¨>#++#xrÄxrvyxwDÐ+t£i#>v@>+Çi¼àØi+i#È>xwa+¾½£sÎ
.    &('  .C   #A( 5 ã&s.i¨>¼x 7 ©Ä>xrxwDk+t#xg¨>#++#xrkxr+>¼.Ðt#xw
¨&+tÈsíi#7+t#x¦>+Çi¼àØi+Lix¦i#>v¼½Ot#xwVÎÆ}¾¿5ÐBx¦rv%ixG+t#xrxxr>¼Ð+t
+t#x¦¨>i#xr7Ðt#xw7+t#x¦>+Çi¼àØi+ÈBÒ>Í>xrm-+t#x¦>xwD+½>ÐgxG#x¦+t%i+t#xGrvR




7 ¢]Î GÜ£z 7 Î ««Ü7Î°ËB#+>xw+>L+t#xyÆÆBË¦VÐgxm¨#xw+§x°i2#wxxmi¿B+t#xyrv>>[
+#Ï+vyx¿_vª]Î 7 «{xrÎk	ª]Î zi¡	xrÎi#°i¿e+t#xÄ HºË¿YvÛª]Î ªzÜ»-ª]Î :­Ü7ÎÉ¦xr>x
v{#t¼Çi+xwR HºË¦5-R++¼¼B>#>xw 7 Î ªÜÈÎLst#xwx¿ÀxÆxw§xwÓ¿>->+Çi¼àØi+ 
+t#>t>¼½7Ð>#%+t#xrD§xw+xw#rx	Ð¼¼V¨xxw#>xrÈÈvyx+t%iL¢¢Üi¿+t#xExrØÎ
ËBv>>i+ J ÆgË ª]Î ª©«ª
+vyx ÏÆgË ª]Î zi¡D©
8Lxi£V8 J xw+ J ÆgË ©]Î zi¡
£vv ÏÆgË 7 Î ¢­
J i##i£>xw§pÇi+ J ÆgË 7 Î ªz
i¿+t#xvyxiV8 J xw+ ÏÆgË ª]Îá­«
8[Í]vmi¼5V8 J J ÆgË :]Îá­«
xw+Èvv ÏÆgË «]Î «:
¤>v{¨&xwÄi¿Ð> J ÆgË z 7 Î ««Ü
rD§xw+xw#rx ÏÆgË ª]Î :­Ü
Äxw¼Çi+§x{xw+ 7 Î 7 z¢
¤>v{¨&xwÄi¿!+#rrxr ­«©:
ski¨>¼x 7 ©]ãÆ¨>#++#xrxr+vyxwDÐ+ti#>v >+Çi¼àØi+¸i#7i#>v sÎ
R 1  6   æ 3 ²5[ å ± 4 ±
â¦!¿iÏ+t#xGrw>w½yBr#rxw+#xrea+t#x¦ÆÆBËºi¼Ðr½]>§p>xri° 8 J xw+B¨&xw+xw
+t%i¹+t#x J ÆgË¦5¨>>	iE+t#xyr+Ei¿ 7 ª7£©ªÈ+vyxrE¼Çi+xw{rv>>i+%i¼B+vyxÎm}
ÄÐg++t¸#+w>O+t%iÄ+t#x	Dirw>w½§i+xr¦+t%i+>¼½ÈÐ+txrxrwm+t#x-i>¼x
¨&xw¾ÐBxrxwÚ+t#xmivyxw-i#¹£+t#xy+i##iÙ>xw§pÇi+¹i+      GÎO}¾#>xrxre.Ó¿+t#x
i>¼xEÄi¨Ø§x{zª !i#ÈÓ¿k+t#xE+i##i£>xw§pÇi+LÈ+t#x	zÉ#iÄ©R+vyxr¼xr+t%i
+t#xR©É#i]+t#x	ÏÆgË×¨>+>¦§xw+½+vmi¼¼kv>§xwvyxwamÃYxw¼Çi+§xRxw+  2/ 	 ÅÎ
· +t#xÄrD+i+½pÐ+tmi°i>¼xi¿V©ª ei#Ð+t      xrÂa%i¼#E©]+t#xxw¼Çi+§xxw+
¨&xrrvyxr§xw+½+>ÓÒ%iD¸Ã  7 Î zªÅÎ*} i Dxw+vyxr]ÇixxrÐ+t*¼xrr#++iD
ÃÀi>¼x  ¡D« !i#       7 Å>Ðgx{i£xw¼½O-xw¼Çi+§xExw+i># 7 Î 7 ª]Î
ËB#+>xw+>#Ð +t#x¨>#++#xrÆ+xrw+t#xB+#]½	+t#ØÐgxr+t%i+t#xÆÆBËÚv{#t
vyx£¨>#+m+t%iº+t#x J ÆgËÕ*vy+°i¿G+t#xxrÃ_ HºËi¿¼xry+t%i 2ØÜ iDi#
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"     /'N
â>¼x¨xwÐgxrxwL+t#xivyxw :ª ¡Dª 7 ª
ËBv>>i+# J ÆBË ª]Î ª©z ª]Î ª©« ª]Î ª©­R
+vyx ÆÏgË ª]Î © 7  ª]Î © 7  ª]Î ©«R
8xi£sÄ V8 J J ÆBË 7 Î Gª 7 Î ¢¢ ©]Î zª
xw+Ä£vv ÆÏgË 7 Îá­ª 7 Î Gz ©]Î ©ª
Äxw¼Çi+§xExw+ 7 Î ª:© 7 Î ªG¢ 7 Î ª«i¡
ski¨>¼x 7 z]ã!!§i¼%i+i¿.+t#xrw>w½Èi#Èrv>>i+£+vyxr7xi¼V#i]Î!ÆÆgË 
>È°¢vyx{rw>ixE+t%i J ÏgËí¿ÀÄRrv>>i++vyx 7 ª+vyxrt>t#xwÎ
  "   
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#i>xr7+t#xGxw+i+£¼a#>pr¼eD+p]#rxrÈ   	Gs¢G#>Ä 8â¦ª 7 ] O ß ª 7 
+t%ixw%i¨>¼xrGOvyx+>x-+t#xRsÄ xw+§xrw¦¿_°§xw2xwi¿Ïxr+¦aÎEâ4¿_>¼¼
>xrw+>+i¿!+t>vyx+>x{>pr¼i¨&xG¿_>#¸i J xrÎ«]Î zOi#£+t#x	xÍp&xw+vyxwDi¼
xw+>-k¿_>++t#xwÆ>xwi¼xrR  ¤¦ J â¦ªz  Î.â>>rÍ]vmixw¼½y©«+Ö	Ò%]#wÇi¼Ïivy>+t#xB¡Dª
ÐBxwxi#>v¼½Rt#xwyyxtyvmixi#+t#xxw++i+Oi¼++t>vyÆÐgxwxÄi++xr>
Ð+t >< 	    vv<i#    < .  	 >ÓÍ>xw¼Îst>¦¼x£m+t#x	Âa%iD+i+§xRxw§i¼%i+
£ski¨>¼x 7 z]Î
· #xÄi°¨#xw+§x+t%igÏÆgË gi¼Ðr½]ÏvyxGrw>ix+t%i J ÆgË*¨>>Ï+t#xÄxw¼Çi+§x
xw+.>axre#5#wxxÏev	#t-5>xw#xrÐ+t{+½pD+t#xw+g#iÐt#xwE+t#xÆi>¼x!Vvmi¼¼













¿iR¨xw+xwR+t%i +t#x£«ivv #xrxr>xrÙ¿À>vyxr]i¼Äi>>¼i+VÎ · #xÈi*xr-+t#x
§p+%i¼5rw>w½Èi¿!>xw++i+#xE%i++w>¼ÇixG£Ák#Î 7 Î
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Angle between the cameras
1%
KS confidence














Angle between the cameras
1%
KS confidence
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Standard deviation of the noise corrupting the 2D data
1%
KS confidence




































Standard deviation of the noise corrupting the 3D data
1%
KS confidence
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Ratio of the focal and the cameras−object distance
1%
KS confidence
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Consistency measure
The cameras are calibrated together in the same world coordinate
Corruption of the 3D points with a gaussian noise






































2D set2: 2D set3: 2D set4:
3D/2D registration 3D/2D registration
PLANE PRINTED GRID
GRID1 GRID2
IMAGE 1 IMAGE 2
CAM 1
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The cameras are calibrated together in the same world coordinate
Bronze Standard
2D Points extraction with noise 2D Points extraction with noise




















IMAGE 1 IMAGE 2
CAM 1




















2D set2: 2D set3: 2D set4:
CT2CT1
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